The amount of non-stoichiometric oxygen in La 2−x Sr x CoO 4+y is calculated from Sr doping, x, and the measured stripe incommensurability 2δ for x = 1/4 and x = 1/3 based on a linear or square-root dependence of δ(x, y). The results favor the square-root dependence and indicate that the range of excess oxygen extends to x < 0.4 instead of to x < 0.3 as previously thought, coinciding with the low-temperature orthorhombic (LTO) phase. 
The doped holes destroy magnetic dipole moments in the host crystal, thereby weakening the magnetic interaction. Three-dimensional antiferromagnetism (3D-AFM) collapses when hole doping is at the Néel concentration, p N (T ), with a value of p N 0 ≈ 0.25 at temperature T = 0. With more hole doping glassy 2D-AFM persists and magnetic density waves (MDWs) appear, together with charge-density waves (CDWs). The density waves are incommensurable with the crystal lattice and therefore also called "stripes." Interest in stripes arises from their possible connection with superconductivity in the cuprates and with the enigmatic pseudogap phase.
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An unresolved issue is the doping dependence of the stripes' incommensurability, δ(p). Motivated by early experiments with neutron scattering on lanthanum cuprates, 2 La 2−x Sr x CuO 4 , the notion arose widely that the stripes' incommensurability depends linearly on hole doping, 
with an off-set by the Néel concentration, p 0 = 0.25 ≈ p Recent experiments with neutron scattering at lower doping, 6-8 nominally at x = 1/4 and x = 1/3, give stripe incommensurabilities close to linear doping dependence, Eq. (2), listed in Table I . Here "nominal" means by weight. In the case of nominally x = 1/4 the Sr content was also determined by both X-ray analysis and electron probe microanalysis in Table I . Likewise the Sr content of some x = 1/3 samples was determined by X-ray analysis. 8 The most relevant value is listed in Table I . Both Ref. 6 and 7 note indications of excess oxygen, believed to approach stoichiometry (y = 0) at x = 0.3. 6, 7 Excess oxygen of y ≈ 0.01 has been inferred from the deviation of 2δ from x, Eq. (4). 8 Independently, excess oxygen at low x has also been inferred from the suppression of the Néel temperature T N (x).
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From the value of Sr doping, x, and the measured stripe incommensurability, 2δ, the concentration of excess oxygen, y, can be determined according to the doping dependence δ(p). For a linear doping dependence a combination of Eqs. (1) and (2) gives
For a square-root doping dependence a combination of Eqs.
(1) and (3) gives Table I shows that the calculation with linear doping dependence, Eq. (3), gives excess oxygen of ∼ 1 % or ∼ 2 % for x = 1/3 but 0.6 % oxygen deficiency for x = 1/4. Such oxygen deficiency is in disagreement with the indications for excess oxygen 6-9 for low Sr doping, and also with the trend of decreasing oxygen excess y with increasing x. In contrast, the calculation based on a square-root dependence of δ(p), Eq. (4), gives 3.5 % oxygen excess for x = 1/4, decreasing to ∼ 2.4 % at increased doping x = 1/3. A comparison of Eqs. (4) and (5) gives excess oxygen of y sqrt = 0.04 at the onset of stripes-a value consistent with the trend of y sqrt in Table I . The corresponding contribution to hole density is shown in Fig. 1 by the arrow from the square symbol to the foot of the square-root curve. 
